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& What is the UMLS?

e Introduction

e Overview through an example

e The three UMLS Knowledge Sources
& How to use the UMLS?

e Obtaining a license

e Remote access

e Local installation and customization

e A UMLS-based algorithm

e Benefits and limitations
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What is the UMLS?

Outline

& Part I: What is the UMLS?
e Introduction
e Overview through an example

e The three UMLS Knowledge Sources
= UMLS Metathesaurus
= UMLS Semantic Network
= SPECIALIST Lexicon and lexical tools

¥ 4
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What is the UMLS?

(1) Introduction

UMLS Tutorial - O. Bodenreider (NLM)

What does UMLS stand for?

¢ Unified
¢ Medical
¢ Language
& System

UMLS®
Unified Medical Language Systém
UMLS Metathesaurifs

¥
6
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Motivation

& Started in 1986

& National Library of Medicine

& “Long-term R&D project”

& Complementary to IAIMS f;nf;er%::ieodnﬁaa:aeg":rcnem Systems)

«[...] the UMLS project is an effort to overcome two significant
barriers to effective retrieval of machine-readable information.

« The first is[the variety of ways the same concepts are expressed |
in different machine-readable sources and by different people.

* The second is the[distributionof useful information among many
disparate databases and systems.»

¥ 7
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The UMLS in practice

& Database
e Series of relational files
# Interfaces
e Web interface: Knowledge Source Server (UMLSKS)
e Application programming interfaces
(Java and XML-based)
& Applications
e lvg (lexical programs)
e MetamorphoSys (installation and customization)

‘The UMLS isnotan end-user applicatid»n
NLM|
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(2) Overview through an example

Addison’s disease

& Addison's disease is a rar¢

endocrine disorder 7 9/’\\
# Addison's disease occurs ( »{7 o
when the adrenal glands - cortex medulla |
do not produce enough of adrenal /ﬁ}enal
the hormone cortisol g'aif} 1 /7 gand
# For this reason, the / BV QL‘E)Z\
disease is sometimes =) ‘}3’—\;@3
called chronic adrenal - i )
insufficiency, or - ‘\ 2‘1 l I \|
il

hypocortisolism k\drtey

¥ 10
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Adrenal insufficiency Clinical variants

& Primary / Secondary

e Primary: lesion of the
adrenal glands themselves

e Secondary: inadequate
secretion of ACTH by the
pituitary gland

& Acute / Chronic

+ Isolated / Polyendocrine
deficiency syndrome

Parathyroid gland

ACTH

Thyroid gland

Thymus gland

0
femalol
Testis
(mals]

adam.com

s
NLM|

UMLS Tutorial - O. Bodenreider (NLM)

Addison’s disease: Symptoms

& Fatigue
& Weakness
& Low blood pressure

# Pigmentation of the skin (exposed and non-
exposed parts of the body)

...

-
NLM|
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AD in medical vocabularies

& Synonyms: different terms

e Addisonian syndrome ] eponym
e Bronzed disease
o Addison melanoderma symptoms

e Asthenia pigmentosa

e Primary adrenal deficiency

e Primary adrenal insufficiency clinical
e Primary adrenocortical insufficiency variants
Chronic adrenocortical insufficieng

& Contexts: different hierarchies

¥ 13
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Organize terms

& Synonymous terms clustered into a concept
& Preferred term
& Unique identifier (CUI)

Adrenal gland diseases MeSH D000307
Adrenal disorder AOD 0000005418
Disorder of adrenal gland Read C15z.

Diseases of the adrenal glands SNOMED DB-70000

€0001621
Adrenal Gland Diseasés

¥ 14
NLM

SNOMED International

Diseases/Diagnose¢s

‘ Diseases of the endocrine syslk

Diseases of the Adrenal Glanbs

Addison’s Diseas}a

Endocrine Diseases

Adrenal Gland Diseasgs

Adrenal Gland Hypofunctio

Addison’s Diseasg

Endocrine disordefr

Adrenal disordel
Adrenal cortical disorder

Adrenal cortical hypofunctiol

Addison’s Disease

UMLS Tutorial - O. Bodenreider (NLM)

Read Codeg
[Endocrne disorddy

Disorder of adrenal gland

Hypoadrenalis
Adrenal Hypofunctio
Corticoadrenal insufficiency

Addison’s Disease
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Disorders of othe
endocrine gland
Other disorders of
adrenal gland

Primary adrenocortical insufficient*y

Organize concepts

* Interfcongept _ _ /A ®

relationships: hierarchies
from the source [B\DV/EVH o®
@®

vocabularies

& Redundancy: multiple
paths

& One graph instead of

multiple trees
(multiple inheritance)

-
NLM|

organize concepts

Endocrine Diseases

-} Adrenal Gland Diseasds-
Adrenal Cortex Disease

Gy

SNOMED
MeSH

AOD

Read Codes

UMLS

Relate to other concepts

& Additional hierarchical relationships
e link to other trees
e make relationships explicit

# Non-hierarchical relationships
& Co-occurring concepts
& Mapping relationships

.
NLM|

‘ Endocrine Syslerjp ‘ Abdominal orgad

Endocrine Glandlﬁ

[Encocrn Diseasds
Adrenal Dysfunctio
Adrenal Gland Diseasg
Adrenal Cortex Diseasgs Dlsorde_rs of othey

endocrine gland
Adrenal Cortex Dysfunctio}

‘ Adrenal Cone){ ‘ Hypoadrenalisrﬁ

Adrenal Gland Hypofunclio}l

‘ Adrenal cortical hypofunctioh

S

Other disorders
adrenal gland

‘ Secondary hypocorlisolis*n ‘ Addison’s Diseas#

relate to other concepts ‘ Addison’s disease due to auloimmudity

Categorize concepts

& High-level categories Disease or Syndrom
(semantic types)

& Assigned by the
Metathesaurus editors

# Independently of the | Endocrine Diseasds
hierarchies in which these
concepts are located Adrenal Gland Diseasgs
—Adrenal Gland Hypofunctiol
_Addison’s Disease

&
NLM
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How do they do that?

& Lexical knowledge
4 Semantic pre-processing

& UMLS editors

¥ 25
NLM|

Lexical knowledge

Adrenal gland diseases
Adrenal disorder

Disorder of adrenal gland
Diseases of the adrenal glands|
C0001621

.
NLM|

Semantic pre-processing

& Metadata in the source vocabularies

& Tentative categorization

& Positive (or negative) evidence for tentative
synonymy relations based on lexical features

¥ 27
NLM|

Additional knowledge: UMLS editors

S

Other disorders of
adrenal gland

Addison’s Diseasg
» 28
NLM|

UMLS Summary

4 Synonymous terms clustered into concepts
& Unique identifier

& Finer granularity

& Broader scope

# Additional hierarchical relationships
& Semantic categorization

-
NLM|
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(3) UMLS Knowledge Sources
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UMLS 3 components

& Metathesaurus

e Concepts

e Inter-concept relationships
& Semantic Network

e Semantic types

e Semantic network relationships
# Lexical resources

e SPECIALIST Lexicon

e Lexical tools

* 31
NLM|

UMLS Metathesaurus

Metathesaurus Basic organization

Source Vocabularies (2005A4)

& Concepts
e Synonymous terms are clustered into a concept
e Properties are attached to concepts, e.g.,
= Unique identifier
= Definition
& Relations
e Concepts are related to other concepts
e Properties are attached to relations, e.g.,
= Type of relationship
= Source

-
NLM|

# 134 source vocabularies
e 132 contributing concept names
& ~80 families of vocabularies
e multiple translations (e.g., MeSH, ICPC, ICD-10)
e variants (American-English equivalents, Australian
extension/adaptation)
e subsequent editions usually considered distinctligsn
(ICD: 9-10; DSM: llIR-IV)
& Broad coverage of biomedicine
& Common presentation

x 34
NLM|

Biomedical terminologies

& General vocabularies
e anatomy (UWDA, Neuronames)
e drugs (RxNorm, First DataBank, Micromedex)
e medical devices (UMD, SPN)
& Several perspectives
e clinical terms (SNOMED CT)
e information sciences (MeSH, CRISP)
e administrative terminologies (ICD-9-CM, CPT-4)
e data exchange terminologies (HL7, LOINC)

-
NLM|

Biomedical terminologies (cont’d)

& Specialized vocabularies
e nursing (NIC, NOC, NANDA, Omaha, PCDS)
e dentistry (CDT)
e oncology (PDQ)
e psychiatry (DSM, APA)
e adverse reactions (COSTART, WHO ART)
e primary care (ICPC)
& Terminology of knowledge basesi/Rheum,
DXplain, QMR)

The UMLS serves as a vehicle for the regulatory standards
¥ (HIPAA, CHI) 36
NLM|
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Addison’s Disease: Concept Metathesaurus Concepts (2005A8)

ADRENAL INSUFFICIENCY (ADDISON'S DISEASE) I' -------------------- ':
Disease or Syndrom% :5‘:5:‘?“6;;23;:“%FF‘C‘ENCV‘ PRIARY FALURE * Concept ('~ 12M) Cul : A0000001 headache (source 1 :
Melasma add
Pl?ru:\a:l';aadleris;zlﬁmency e Set of synonymous §|| Av00002headache (source 2)
A e
‘Bfunf%';‘;;‘sge'::dg °S: concept names ! !
P imary atienacoriae) ot 1| | A0000003 Headache (source 1) |1
Primary adrenocortical insufficiency -
Addison's, disease & Term ( 4.2 M) LUI 11| A0000004 Headache (source 2) |!
. i ! $0000002 |
Addison’s Diseas¥ m?ﬂiiﬁ?ﬁﬁ;ﬁ;ﬁ"°" e Set of normalized names : :
DOENCA DE ADDISON - Por e String  (~4.7M) SUI ! 10000001 i
- Portuguese . !
ADDISONOVA BOLEZN' - Russian . . 1 1
SNOMED ENFERMEDAD DE ADDISON - Spanish | e Distinct concept name : /A0000005 Cephalgia (source 1 :
MeSH A disease characterized by hypotension, weight loss, anorexja, & Atom (.~ 5 SM) AUI : $S0000003 :
AOD weakness, and sometimes a bronze-like melanotic . H |
Read Codeg pepeet o e S s e e o e Concept name ! L0000002 |
glands that results in deficiency of aldosterone and cortisol. . . H 1
the absence of replacement therapy, i is usualy fata, in a given source Lo coooooor H

¥ 37 ¥ 38
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Cluster of synonymous terms Metathesaurus Evolution over time

50011232 Adrenal Gland Diseases

Soot1z31 Adrenal Gland Disease & Concepts never die (in principle)
Term 50000441 Disease of adrenal gland [ . .
L e O ot S e CUls are permanent identifiers

50044801 Gland Disease, Adrenal . . .

# What happens when they do die (in reality)?
Term 50860744 Disorder of adrenal gland, unspecified
Looa1793 | 50217833 Unspecified disorder of adrenal glands e Concepts can merge or Split
Concept | e o Aomenas (40S) 1 o Resulting in new concepts and deletions

C0001621

Term | S0632950 Disorder of adrenal gland I
Lo181041 | S0354509 Adrenal Gland Disorders =

AdNfn's disease, NOS
S0586222 Adrenal disease . co;
10368399 | 50466921 ADRENAL DISEASE, NOS .

Te Addison’s disease

U;’;‘Qs 51520972 Nebennierenkrankheiten GER 0001403

Term

Losgzary | S0226798 SURRENALE, MALADIES FRE | I 1992 1993 1994 1995 1996 1997 1998 1999 2005

¥ 39 ¥ 40
NLM| NLM|

Metathesaurus Relationships Symbolic relations

& Symbolic relations:  ~9 M pairs of concepts # Relation

+ Statistical relations :  ~7 M pairs of concepts e Pair of “atom” identifiers
(co-occurring concepts) o Type

« Mapping relations: 100,000 pairs of concepts * Attribute (if any)

e List of sources (for type and attribute)

# Semantics of the relationship:
defined by its type [and attribute]

& Categorization: Relationships between concepts
and semantic types from the Semantic Network

Source transparency: the information
is recorded at the “atom” level

NLM NLM

UMLS Tutorial - O. Bodenreider (NLM) 7
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Symbolic relationships Attribute

& Hierarchical

Symbolic relationships Type
& Hierarchical

e Parent/ Child PAR/CHD
RB/RN

e Broader / Narrower than
Q2

& Derived from hierarchies
e Siblings (children of parents) SIB

RO

& Associative
e Other
 Various flavors of near-synonymy

RL

e Similar

e Source asserted synonymy sy
RQ

43

e Possible synonymy

¥
NLM|

e isa (is-a-kind-of)
e part-of
& Associative
e location-of
e caused-by
o treats
o ...

& Cross-refere

¥
NLM|

nces (mapping)
44

Anatomical
truc

Anatomical
Structure

Semantic Types

Embryoni
™| Structure

\ 7

Pharmacolog]
Substance

Disease of

Syndromg

Populatior Semantic
Group Network

Metathesaurus

\/ Medias- |Saccular
tinum Viscus
& Angina
a7 Pectoris
Cardiotonic,
/y25Agents

./ Tissue
25 Donors

UMLS Semantic Network

Semantic Network

& Semantic types (135)
e tree structure
e 2 major hierarchies

= Entity
— Physical Object

— Conceptual Entity
= Event

— Activity
— Phenomenon or Process

¥
NLM

Heart Fetal
9 Valves 31 Heart
Concepts
Semantic Network
& Semantic network relationships (54)
e hierarchical (isa = is a kind of)

= among types
— Animalisa Organism
— Enzymeisa Biologically Active Substance

= among relations
— treatdsaaffects

e non-hierarchical
= Sign or Symptondiagnose$athologic Function
= Pharmacologic SubstantreatsPathologic Function

¥
NLM

47
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“Biologic Function” hierarchy (isa) Associative (non-isa) relationships

BT —
Physiologic Functiol

Biologic Function| processof
-/ Biologic
part of roperty of _ evaluation of B —
p property Finding P Function

Laboratory of
Test Result

Sign or
Symptom

Pathologic
Function

*
Pathologic Functio Aatomical Attribute
Structure

disrupts] Physiologic
Function

n - N disrupts Injury or location n!:
Organ_ls Organ Cel[ Molecglar Cell or Disease of| Experimental Fully Formed - Poisoning| ™, |
Function || or Tissue|| Function|| Function Molecular || Syndrom: Model of Structure || Abnormality Agaw'mca‘ . S’ CO-0CCUIS With i

N y . tructure
Function Dysfunction Disease : y conceptual

Congeral | [ Aaqured | | concepual |, Sonans. partof [ Bogy Locaton]/
Abnormality | | Abnormality ; partof . conceptual or Region
e . Body part of

, . : {aoor - oty Spacd, . adcent o
Mental Genetic Mental or | | Neoplasti concetel Substancd or Junction a
Proces Function Behavioral Process 4 [ [ .

Body Part, Organ ot Cell ‘ location of
Genome)|

Dysfunction Organ Component Component

partof ™

p p part of part of part of
" 49 ¥ 50
NLM| NLM|

Why a semantic network? Relationships can inherit semantics

& Semantic Types serve as high level categories Semantic Network
assigned to Metathesaurus conceipidependently
of their position in a hierarchy

Biologic Functiol

Fully Formed
Anatomical
Structure

& A relationship between 2 Semantic Types (ST) is a
possible link between 2 concepts that have been
assigned to those STs

e The relationship may or may not hold at the concept
level

e Other relationships may apply at the concept level

* 51
NLM

location of
Metathesaurus
52

SPECIALIST Lexicon

& Content

e English lexicon

e Many words from the biomedical domain
SPECIALIST Lexicon # 200,000+ lexical items

and lexical tools ¢ Word properties

e morphology

e orthography

e syntax
& Used by the lexical tools

54
NLM

UMLS Tutorial - O. Bodenreider (NLM) 9
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Morphology
# Inflection
e noun nucleus, nuclei
e verb cauterize, cauterizes, cauterized, cauterizing
e adjective red, redder, reddest
& Derivation
e verb ¢ noun cauterize -- cauterization
e adjective=) noun red -- redness

¥ 55
NLM

Orthography

& Spelling variants

e oele oesophagus - esophagus
e aele anaemia - anemia
e iselize cauterise - cauterize

o genitive mark Addison's disease
Addison disease

Addisons disease

¥
NLM|

56

Syntax

& Complementation
e verbs
= intransitive I'l treat.
= transitive He treated the patient.
= ditransitive He treated the patient with a drug.
e nouns
= prepositional phrase

Valve of coronary sinus

& Position for adjectives

Lexical tools

& To manage lexical variation in biomedical
terminologies
# Major tools
e Normalization
e Indexes
e Lexical Variant Generation program (lvg)
& Based on the SPECIALIST Lexicon

& Used by noun phrase extractors, search engines

¥ 57 ¥ 58
NLM| NLM|
Normalization Normalization: Example
Hodgkin's di NOS Hodgkin Disease
Remove genitive = HODGKINS DISEASE
Fodgin dsesss, NS s Dot
Remove stop word A
dakin di Hodgkin's, disease
Hodgkin HODGKIN'S DISEASE
w — Hodgkin's disease
hodgkin ¢ Hodgkins Disease di hodgki
Strip punctuation > Hodgkin's disease NOS normalize isease hodgkin
hodgkin di Hodgkin's disease, NOS
Uninflect — Disease, Hodgkins
hodgkin disease Diseases, Hodgkins
disease hodgkin Hodgkins disease
hodgkin's disease
Disease, Hodgkin
NLM NLM

UMLS Tutorial - O. Bodenreider (NLM)
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Normalization Applications

& Model for lexical resemblance

& Help find lexical variants for a term

e Terms that normalize the same usually share the sam
LUI

& Help find candidates to synonymy among terms
& Help map input terms to UMLS concepts

* 61
NLM|

Indexes

& Word index
e word to Metathesaurus strings
e one word index per language

# Normalized word index
e normalized word to Metathesaurus strings
e English only

& Normalized string index
e normalized term to Metathesaurus strings
e English only

.
NLM|

Lexical Variant Generation program

& Tool for specialists (linguists)
& Performs atomic lexical transformations
e generating inflectional variants
e lowercase
e ...
& Performs sequences of atomic transformations

e a specialized sequence of transformations provfues
normalized form of a term (theorm program)

.
NLM|

Part I

How to use the UMLS?

Outline

& Part Il:How to use the UMLS?
e Obtaining a license
e Remote access
= Knowledge Source Server (UMLSKS)
= UMLSKS Application programming interface (API)
e Local installation and customization
(MetamorphoSys)
e A UMLS-based algorithmRestrict to MeSH
e Benefits and limitations

-
NLM|

Part I
How to use the UMLS?

(1) Obtaining a license

UMLS Tutorial - O. Bodenreider (NLM)
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First step License agreement http://www.nIm.nih.gov/research/umis/license.html
i i | United tates Soarch NLI Wb st
¢ Online Web-based license: st Naticnalbrary o Med S,
http://www.nIm.nih.gov/research/umls/license.html Unified Medical Language System
o Read license Aszieeaie e E————————————=]
* Read appendix x| Sprintor-frendly version
e Printa copy for your records B rinter-fiendly Version License Agreement for Use of the UMLS® Metathesaurus®
« Complete the Web form - T s e b 0 e 7 s Lt o Wi, oo of el 2 S s s
1EAS, the NLM was established by statute n order 1o assit the adancement of medical and elted sciences, and &
) e e R P L S T &Ei‘éCé\‘ﬁf;lf”u:.?Z\f §
o Verify: e o e Sy (LS okt 0 e ot o o o Bomese imenon fom GEpete
= receive e-mail from NLM; go to Web site within 7aurs and enter VHEREAS, e NI UWLS project nas poduced the UIALS Wetathesatirus, 3 mashine-readatle vocasuary knowiedge source, that 1 usefl
first and last name ’ .
e ) ) VPRERES, hoLICENSE s wing 0 U i VLS Metatesars 2 1 sl 11 and 1 10 crpenss (0141, whh i rsl n et
o NLM official will countersign (turn-around time of a festays) L WAy rode A oo ana 1 bareBi e 1anr 5 et o beeSEs ,
e Receive 2 e-mail from NLM with new license number NOW THEREFORE, it is mutualy 3greod 35 fallows:
1. Tho N hereby grants  nonexclsive, nontranferable righ (o LICENSEE (o use the UMLS Wetathesaurus and ncorporate s content
ey comster Sombeaioms o aystons Gosigned to Srrese acests e Bamechedl mformeton of sy bype subiees to e resvicUonE
¥
67 68
NLM
2 No charges, us: fezs 0- royalties will b d 22 ML, 11, S f zhe Mzterizl ir the UMLS Wetat fr ightac < IF JCERSH 5 zer al Fightad e
b 085, e o o MBSO, —= free from NLM 597 O BRI e HLS iamsas B 0¥ oy s 55 o5 3y e a Fam CopYgTd soures

3 LICEVSEE 5 poahibted fram distrzut ng the UML Wet=thasaLrus or sussets o7 it, noliding incivizusl voceb.lary saurces within the
Hotethesauts 1ot o) 48 an el prt 0 p et afp o5 dvepod by LICEHSEE Jo & iy e thn etiuton &) tha LICE\SEE s required to d splay in ful, priar 2o arcvidirg user acczes to the Metathesauus ar any of the vocebulay scurces
of vocabulery s-u-ces containec i1 the UMLZ etzthasaLrus znd (b) if ze-mitted by -a-agrazh 12 reemert. v thir the UMLS. the “0lawing warcing in arcer that ite users e mede aware o these coayright constrairts

4 LICE\SEE agrees <o inforrn HLM aror te dsributing a7y appicato(s) in whic- it s using the UM.S Meta:hesaurus and is enco._raged 'Sarie mterizlir the UMLS Wetatesarus is from capyight=c courses of the ‘espective copyright ho ders, Users o° the _MLS
toinforr HLM 3f any difficuities encountzred in sing the LIVLS Metathesaurus. ard changss or enhanzemzn:s tc the ULS Wezatresaurus ae scl=ly -esponsible "o carpliance with 3ny c3py-ight, paten: o trademark restristiors and ere referred to the
Metathesaurus that weud make it more sef.| = LICENSEE a-d its user goups. capyight, paten o- trademark not ces appearing i1 the oiginal scurcas, &l cf wich are harsby incarporatac by referanca.’

5w thin 30 days of the enc of any zalendar year n which LiCENSZE makes Lse cf the UNLS Vetethzsarus, .ICENSEE agrses tc provide
HLW it~ a br ef repot an the usefunzss of tre LS Metathesaurus in genzral ans, i agpizadle, cn < use“ulness <f CPT in <h
UMLS Frra: in lar. L'CENSE i strorg y enccuaged to submit to LM locall zeveloped =xtension: to e LML M
that 272 potentialy U to 3ther UMLE users for consideratior for pete-tizl nslicicn n -he UMLS istat-eszus. annual
report

te disglsy a lisz of al of ths vocebularies cortained withic the UMLS MetatnesaLrus that e usec in -he LICENSEE's zpplicazion; a+d to
indicate for each vocab.lary zny 3pprosriats copyrigat rosice ard whetner the ertire ccnzerts is prazent ar anly 2 po-ion of it

b) tha LICE\SZE i5 prohititad frem al-erng LS and ozher vozbu ary source Scnert contaired within the UNLE Metathesare,
u: may inc ude coaten fror othar sources in applcatiors that 350 zontsin Sontart from te UMLS Mtathacaurus, The TZENSES

6 MLV represents t-ax e dzta zrovided nder ths Agreement were farmat-ed with a reasonable s-andard of cae, Eut maks: may not imply in ary way that data fron oter sources is dart of te UN_S Metattesa s or o7 any cf its vacaaLlary sourses
waranties sxprass or impid, including 10 war-ancy of rerchartaziity o° itness for particu a- pLipase, regarding the azcuracy or
cempetznass of the daa cr that the mec-ine-r=adable coay iz eror free, ~nersfcre. LICENSEE agrees to Fod hLM, ths Gavemre-t, ©) the LICE\SZE is requirad to irclude n its zpplicaticns ideatiers fom the UMLS Mietathesau-us sLch taat the orgina sourse
ard any crganizatio- contrbuting a voceb.lary saurce to e UMLS Mame,w 5 free fram any laciity reslting from e-rors in woczbu aries for any data oktained from tha UNLS Metatheszurus >zn b2 cezernined oy referetce to a Soplete varsior of the UM_S
teminzlzgy or ot-er dzta ar on t-e machine-rezdzble copy. MM znd = her argarizasions disclair ay ability fo- any Matathesaurus,
e 1 13 o, e o8 wamataon e o0 e ot skaned 115 VRS Mg need to relaln ldenll fier
12, For meterizl in the _MLS We:atiesarus o3tared from Som 5l HSE's use may sﬂp\y mn
7 pesnts 315 S 1 300 € " aan by SAGES KRN he UL it s endrt oot of ol 12t 2 desebed Eot. The 5 o WLS oot s 1ut sy Sarees, anch & part of s
centin.i-g contract.a relations or wiz the cosyright o dare for these vo-aaulary sour-es. ICZNSEE agrees to Agreeren: ad is updated wher eash ve-son 3f b Metashesauns is re eased, irdicares tie category cf additicna rssm:tmrs, if any,
hele WM anc thz individuz! ‘np\nth[ vn\der Fee from any izblty -esutirg from tre rerovzl of eny vn:atua /<cun:e Fom f_tue tha: apply tc eash vosabulary souca. ) n \‘
ecitiors of te LYLS Metathesaus 1 additional licenses may be necessary
LICENSEE <hould contact the sopyright olcer directly to diccuss uses o 3 sou-ce woczbulary seyord thoce alowad = Thi license
8 KL reszrves the right to shange th type & < rachine-readatls data WLV agrees to irform LICENSEE of zny chanzes tc zgresmant, If LICE ENCEE or IZENSEE'S erd user Fas a szparate ag-esmen: with the copyrich: holder for use o a Ut tathesauris
the format of th2 UMLS Wetzthesaurus, ,ACEU the adm ion of entiely rew data eleme-ts to the Matazieszu-us, a- least 90 days sou-c2 voczbulay, L E or JZERSH erd user may use vocakulary source cantent chrainac from tie UMLS M>tathzssuus in
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LICENSEE is prahititac fram t-arsleting the vccabulary source irto ancther language o fram arcdusing othar Jerivative works based or
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= = UNLS Vie“atnezaurus Voo - - .
sourc. Aaplicabe notices are includzd in the |5t cf UMLS Viezatnesaurus Vocebulary sources, that is par: of this agrezmant. 3. S, entity s cefined a5 () for gcvernirent entites, =n acency o* deprtirent of the ... Bcverment, i for corparat ons
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LICENSEE “0r U.S. coverntientsl purposas ar for any health care_ public haah, recearch, educationgl, or statis usz anc/cr ‘eproduction of copyr gh-ed rrateria, patert or trederrark vio ations. Avyone cotemp ating rearadction f al or ary
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Remote Access

& UMLS Knowledge Source Server:
Part Il http://umisks.nlm.nih.gov

How to use the UMLS?

& Web search interface

& Application Programming Interface (API)
(2) Remote access

78
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UMLSKS Web search interface

¢Logging in

Knowledge Source Server ¢ Basic searching

Web search interface
¢ Advanced searching

-
NLM

UMLSKS Web search interface log in UMLS Knowledge Source Server Home Page

“ litlﬂ_l_ssl;‘(gnsc;wledge Scurce Server L& Returning * Zggessictl;gzisctop = ‘

L Nactomat Eibrarpad H [ 1t £venin 2

Cr— ] users IOg n searching of 3 @UMLS Knowledge Source Server (UMLSKS) Il

Knowledge
i Sources
“——¢ New users
create account « Advanced

} searching options

TR et e ot on right-hand side
o

Metathesaurus Basic Search
UMLS Knowledge Source Server Home Page Addison’s disease

' UMLS Knowledge Source Server (UMLSKS)

Metathesaurus Semantic Network SPECIALIST Lexicon

& UMLS Release

@ UMLS Knowledge Source Server (UMLSKS)

SPECIALIST Lexicon

& Search Term

Home
> Overview

» Frequently Asked Questions
» Edit Views/Profile
EFrs— = ¢ UMLS
» Developer's API searching ofthe UMLS K led
Metathesaurus, including
[Documentation ]| i
Documentation Metahesaiis il nowileage
» User’s Guide performing batch searches,|
* Develper's e peroming XML quries, < Source
using @ commend-line type]
» Developer's AP [avadocs intertace.
» UMLS Docunentation Set
[Rosources ] Sementic Network Browser
. » 200448 w0 ™
NLP & Lexical Resources dovmload and e
tic Netsvork Resa “ Herarci
» Metathesaurus Resources
» UMLSKS Version 4.3 released on August 83 84
30,2004 for 2004 AB download eccess and
carching,
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Concept ReportAddison’s disease

Concept Name
/CUI

Concept cur: cooonens
B Semantic Type: —
spcayns
- Definiion:
i wesness, wd
Hseee uberedot- orstofmomine.-duced e (ypofuncion)of e sdrenlgants
caras herapy, s oualy el (MSH)
Puacs
shisgs Sometines  broae- c

DisE s

D Ney
‘ADRENOCORTICAL INSUFFICTENCY:
Aisthents pignentoss
Bronseddsease

disease characteraed by bypotension, weightoss cioess, ind i
‘abronze-like melsnoic yperpigmentatan of e
o tuberculsis o autoimmune nduced disase (ypofuncion) ofthe adr
that esuls ndesicency of adosterone and cortol. (CRISP Thesaurus)

¢ Semantic
J Type(s)

e Definition(s)

~0 Synonyms

85

Display All

l_J_MLS Knowledge Source Server_(UMLSKS) i

Wetahesauns _ Semantic Network  SPECIALIST Lescon “Display”
shows results
for selected

options

fghtloss, mareds,weakaess and
frgmentason ot o
fic (rypotincrion)atthe adrena ianes
o corisol (CRISP Thesaurus)

“Display All”
shows results

Other Lenguages

‘Suppressible Synonyms

o . . for all available

Rened sdpesshly  Asthenlapignentosa |
Bronzed dsease Io|

options

-
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Adrenal gland insufficiency

Metathesaurus Basic Search

UMLS Knowledge Source Server (UMLSKS)

Metathesaurus

Semantic Network __ SPECIALIST Lexicon
oo

Hﬁﬁﬂﬁﬂ--‘ Metathessurus Search

o8

[rryrrpe—y

20648

R— ey
B SO0 vt gront somcioiod (A
Search

# Specify:
e UMLS Release
e Search term

& Algorithm:

e Search
Normalized String

e Search
Normalized Word

e Suggest Spelling
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Basic Concept Report
Adrenal gland insufficiency

UMLS Knowledge Source Servewr (L!M].SKS)

SPECIALIST Lexicon

ome ovancea =
Adrenal Gland
pt: Adreral gland hypotunction
Concept U1z
Eousia) SemanticNge: Disease o Synérome
¥Spayms
OderLuagunges Definition: Concept: Adrenal gland hypofunction
Spesdiespns prenscarsealil oy coo01623 ,
maybe drided o] Semantic Type: Disease or Syndrome
sssocitedwkhs)
sdrenscortcoro Defimition:
(MeSH) | Adrenocortical hypofunction includes all conditions
¢ 1 Jmay be divided nto twro general categories: (1) th
b Jaborat
1nf ssociated with a secondary falure due to a rim;
Harrson's

B
s (MieSH)

Synonyms:
[adrenal glnd bypotuncion

-
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Concept Report Display All
Adrenal Gland Insufficiency

UMLS Knowledge Source Server (UMLSKS) B

i PO (MSH)

& Concept
Name/CUI

& Semantic Type(s)

# Definition(s)

4 Synonyms,
including foreign
languages

# Relations (broade,
narrower, etc.)

& Co-occurrence dafa
89
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Concept Report Display All (continued)

Russin 1

i |
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Epefind;
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Spanish
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Concept Report Display All (continued) Concept Report Display All (continued)
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( i e i
TSHDECREASED (1650
TSHINCREASED (1651
VIRILISM foi2)
( frarrover Concepts:
Addison’s disease (National Drug File - Reference.
Terminology) (Relation: isa]
ddison’s disease (Metathesaurus Names) (Relation: ] g
. . Hypoaldosteronism (National Drug Flle - Reference
MeSH Descriptors Terminology) [Relstion: isa]
Tadex Meatons Desciptor [] /&mﬁm sstomisohios (Metshesss m\
H. h Diseases (MeSH Category) [C] Fle - Referen:
ierarchies Endocrine Diseases [C19] :
Adrenal Gland Diseases [C19.053) Narover Concepts:
“&drenal Gland Eypofunchion [C19.053264] ; Addison’s disease (National Drug File - Reference
NCT - Relatlons Terminology) [Relation: isa]
B vy oy ‘Addison’s disease (Metathesaurus Names) [Relation: ]
DpdabySel, Hypoaldosteronism (National Drug File — Reference
s Gt Diter Terminology) [Relation: isa]
oo Nesglste Adrent Clnd Disrder e e
“Adrenal Gland Insufficiency ;—)[:};*va;n:x rug File ierence
(C1 Thesaurus ind Diseases (Metathesaurus Names) (Relaion:
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Concept Report Display All (continued) Metathesaurus Advanced Search Option$
UMLS Knowledge Source Server (UMLSKS) B
Metathesaurus ___ Semantic Network __SPECIALIST Lexicon_ | |
& Focused Search|® gt j
P PE—— ¢ Raw Relational ”
Cprinsrgies Records == o
b . :
Co-occurrenc
[64] Corticotropin i
data -] (571 Hydrocortisone 1
[38] Glucocorticoids o
[31] Esophageal achalasia
[30] Dog Diseases
2 is
v ke 7 — ¥ 94
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Metathesaurus Advanced Search Feature

Restricted Source Concept Report
Focused Search

Addison’s Disease

UMLS Knowledge Source Server (UMLSKS) [| ¢ UMLS Release
1| & Search Term
& Source Vocabularies

 String Criteria
e Exact Match

UMLS Knowledge Source Server (UMLSKS) [| & UMLS Release:

e 2004AB

#Search Term:
addison’s disease

& Source Vocabulary:

e Normalized string & word SNOMED CT
e Word & String Criteria:
e Truncation (left/right) Normalized string
o] e Approximate Match = | eLanguage:
< Language e ! English

95 96
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Addison’s disease in SNOMED CT Metathesaurus Advanced Search Feature
Preferred Term and Code Relational Record Request

E UMLS Knowledge Source Server (UMLSKS) ¢ UMLS UMLS Knowledge Source Server (UMLSKS)

UMLSES Vesiond 22 UMLS o043 Release Metathesaurus Semantic Network __SPECIALIST Lexicon
Metathesaurus Semantic Network  SPECIALIST Lexicon oo
Metathesours Relaional Records Reest:
Wome ‘Ravanced Search Togou -

Metathesaurus Search for: Addison’s disease in UMLS Release 2004AB

Term Name: 4 tso'sasease & Search Term -

Stk UMLS Releses 20148

ey Asked Questions

[z » UMLS Enowledge Sources 2) Select the UMLS table.
[t e Source: SNOMED Clinical Terms » Develaper's 471 s aeote | monse o |
L IMeSH Earry Tems TV T & UMLS
| MeSH Armibures ID: 363732003 . : g: . e
Relational | et
 UMLS copyright restrictions b

- o

o et eny bos e Any f e UVLS bl e in

Table T — i
¢ TTY: Term Type e T ——